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DETAILED ACTION 
Drawings 

The insertion a "Prior Art" label to Figure 1 is accepted. However, this application, filed under 
former 37 CFR 1.60, lacks formal drawings. The informal drawings filed in this application are 
acceptable for examination purposes. New corrected drawings are required. Applicant is advised 
to employ the services of a competent patent draftsperson outside the Office, as the U.S. Patent 
and Trademark Office no longer prepares new drawings. The corrected drawings are required in 
reply to the Office action to avoid abandonment of the application. The requirement for corrected 
drawings will not be held in abeyance. 



Specification 

The corrected or substitute specification were received on August 06, 2004. The specification is 
accepted. 

Response to Amendment 

Applicant's arguments/amendments with respect to amended claims 1-3, 5, 8, 12, 14 and 17 and 
original claims 4, 6, 7, 9, 11, 13, 15, 16 and 18 filed August 06, 2004 have been fully considered 
but are not persuasive. The Examiner would like to point out that this action is made final (See 
MPEP 706.07a). 

Applicant contends, . .the prior arts of record (Noguchi and Kobayashi) do not teach a 
method for testing a semiconductor device having a first sector of a first sector type memory and 
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a second sector of a second sector type memory size." The Examiner respectfully disagrees. 
Noguchi teaches (col. 7 and Figure 14) a flow chart showing the erasing operation of this 
nonvolatile semiconductor memory device. First, at the stage of initializing, a program high 
voltage Vpp is applied to the instruction port controller 2 to render the instruction port controller 
2 operative (a step S2). Then, specific data (OOH) is programmed for all bytes, a step 
S4. This data programming is made in order to bring each memory cell into a write state and set 
the threshold voltage of each memory cell to be substantially equal. In addition, each counter is 
preset to a predetermined initial value (a step S6). This counter includes a counter for counting 
the number of time CUMTEW of the increase of an erase pulse width TEW, and a counter for 
counting the number of times PLSCNT by which erase pulses are generated. An address is set to 
0. Then, an erase setup instruction is written into the instruction port controller 2 (the status 
register 235 and the instruction register 237) (a step S8), and an erase instruction is subsequently 
written into the instruction port controller 2 (a step SIO). An erasing with respect to all the 
memory cells is executed in accordance with the writing of the erase instruction (a step SI 2). 
After a predetermined time period has passed, it is determined that the erasing of the memory 
cells is completed, and an erase verify instruction is written into the instruction port controller 2 
(the status register 235 and the instruction register 237) (a step S14). In accordance with this 
erase verify instruction, an erase verify voltage is generated from the erase/program 
verification generator 9 and then transmitted via the X decoder 12 onto a selected word line in 
the memory cell array (a step SI 6). When a predetermined time period has passed (time T2), 
data reading is carried out (a step S 1 8). If the read data is an erased data, then the data is " 1 If 
the read data is an unerased data, then the data is "0", A determination is made as to whether this 
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data is in the erased state or not in accordance with its value (a step S20). If the data indicates 
the unerased state, then an erase pulse width to be applied to erase the data is incremented by a 
predetermined value, and this incremented erase pulse width information is stored in the TEW 
counter (a step S22). A determination is first made as to whether the erase pulse width stored in 
the TEW counter reaches a maximum Hmit value, and subsequently, a determination is made as 
to whether the number by which the erase pulses are applied reaches a predetermined value (64 
times) (a step S24). When the erase pulse application number PLSCNT reaches the 
predetermined value (64 times), it is determined that no erasing is allowed for that memory cell 
any more, and an erase error is stored (a step S26). When the erase pulse application number 
PLSCNT does not reach the predetermined value in the step S24, the processing returns to the 
step S8, in which the writing and erasing operation by the erase setup instruction and the erase 
instruction is carried out. The Examiner would like to point out that Noguchi teaches to test a 
Flash memory which is also a non- volatile memory. By definition, a Flash memory is an 
erasable programmable read-only memory in which clearing can be performed only on block or 
the entire array. Therefore, Noguchi teaches a method for testing a semiconductor device 
having a first sector of a first sector type memory and a second sector of a second sector type 
memory size as stated in the present application. 

Claim Rejections - 35 USC § 103 
The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Noguchi (USPN 
5343434) further in view of Kobayashi et al. (USPN 5646948), From previous office action: 

As per claims 1 and 10, Noguchi substantially teaches (title and abstract) a method and 
apparatus for performing erase testing on a semiconductor device. Noguchi teaches a memory 
device in a bare chip state which is determined as fail by over erasing during a test at a wafer 
level, information indicating the presence of an over-erased memory cell is stored in a 
nonvolatile and readable manner into an identification memory circuit, and then memory cells in 
a memory cell array are restored to an erase state of an electrically neutral state by irradiation 
with an energy beam such as ultraviolet rays. A chip erased by the energy beam such as 
ultraviolet rays is assembled as an OTPROM (one-time programmable read only memory) and 
tested. At that time, a writing/erasing control circuit for controlling data writing into and data 
erasing in the memory cells is brought into an operation- inhibited state in accordance with the 
information stored in the memory circuit. It is possible to reduce the rate at which fail products 
are produced by use of a flash memory which is determined as fail because of the presence of an 
over-erased memory cell as a one-time programmable memory device. Furthermore, Noguchi 
teaches (Figure 14) the erasing operation of a nonvolatile semiconductor memory device. First, 
at the stage of initializing, a program high voltage Vpp is applied to the instruction port 
controller 2 to render the instruction port controller 2 operative (a step S2). Then, specific data 
(OOH) is programmed for all bytes (data input/output is carried out in the units of byte and 
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erasing is carried out also in the units of byte) (a step S4). This data programming is made in 
order to bring each memory cell into a write state and set the threshold voltage of each memory 
cell to be substantially equal. The Examiner would like to point out that this step is analogous to 
establishing a first test limit as stated in the present application. In addition, each counter is 
preset to a predetermined initial value (a step S6). This counter includes a counter for counting 
the number of time CUMTEW of the increase of an erase pulse width TEW, and a counter for 
counting the number of times PLSCNT by which erase pulses are generated. An address is set to 
0. Then, an erase setup instruction is written into the instruction port controller 2 (the status 
register 235 and the instruction register 237) (a step S8), and an erase instruction is subsequently 
written into the instruction port controller 2 (a step SIO). An erasing with respect to all the 
memory cells is executed in accordance with the writing of the erase instruction (a step S12). 
After a predetermined time period has passed, it is determined that the erasing of the memory 
cells is completed, and an erase verify instruction is written into the instruction port controller 2 
(the status register 235 and the instruction register 237) (a step S14), In accordance with this 
erase verify instruction, an erase verify voltage is generated from the erase/program verification 
generator 9 and then transmitted via the X decoder 12 onto a selected word line in the memory 
cell array (a step SI 6). When a predetermined time period has passed (time T2), data reading is 
carried out (a step S 1 8). If the read data is an erased data, then the data is " 1 ". If the read data is 
an unerased data, then the data is "0". A determination is made as to whether this data is in the 
erased state or not in accordance with its value (a step S20). If the data indicates the unerased 
state, then an erase pulse width to be applied to erase the data is incremented by a predetermined 
value, and this incremented erase pulse width information is stored in the TEW counter (a 
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step S22). A determination is first made as to whether the erase pulse width stored in the TEW 
counter reaches a maximum limit value, and subsequently, a determination is made as to 
whether the number by which the erase pulses are applied reaches a predetermined value (64 
times) (a step S24). When the erase pulse application number PLSCNT reaches the 
predetermined value (64 times), it is determined that no erasing is allowed for that memory cell 
any more, and an erase error is stored (a step S26). When the erase pulse application number 
PLSCNT does not reach the predetermined value in the step S24, the processing returns to the 
step S8, in which the writing and erasing operation by the erase setup instruction and the erase 
instruction is carried out. Noguchi does not explicitly teach to have a first sector of a first sector 
type and a second sector with a second sector type as stated in the present application. However, 
Kobayashi et al. (herein after: Kobayashi), in an analogous art, substantially teaches (title and 
abstract) a method and apparatus for testing a plurality of semiconductor memories in parallel 
Kobayashi teaches a test data pattern, an address pattern, and a control signal are supplied from 
a pattern generator to a test memory. Data read from the test memory is compared with 
expected data by an XOR gate. When they match, a compared result that represents pass is 
output. When they mismatch, a compared result that represents fail is output. A match signal 
WC detected by the XOR gate is held in a register. The register outputs an inhibition signal to 
an inhibition gate of the test memory. Thus, a write enable signal WE is inhibited from being 
supplied to the test memory. In addition, the inhibition signal is supplied to a compared result 
inhibition gate. The compared result inhibition gate causes the compared result to be passed 
and prevents the test memory from being excessively written. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to incorporate the 
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multiple memories of Kobayashi with the testing apparatus of Noguchi. This modification 
would have been obvious to one of ordinary skill in the art because one of ordinary skill in the 
art would have recognized that by applying the testing routine taught by Noguchi with multiple 
memory types would reduce overall testing time. 

As per claims 2-6 and 11-15, Noguchi substantially teaches, in view of above rejections, 
(Figure 1) a block diagram showing an overall structure of a nonvolatile semiconductor memory 
device according to one embodiment. FIG. 1 shows a structure of a flash memory in which all 
memory cells in a memory cell array 13 are brought into an erase state at the same time. This 
structure corresponds to the structure of the conventional nonvolatile semiconductor memory 
device shown in FIG. 12. The structure of this memory device is applicable not only to the flash 
memory in which all memory cells of the memory cell array 13 are erased at the same time but 
also to a nonvolatile semiconductor memory device of the type in which erasing is made in units 
of a sector, a word Hne or a byte. Corresponding portions of the memory device of FIG. 1 to 
those of the conventional nonvolatile semiconductor memory device shown in FIG. 12 are 
denoted with the same reference numerals. Moreover, in an erasing operation, the same effects as 
those provided in the foregoing embodiment can be obtained even in a structure in which not 
every memory cell is erased at the same time but only memory cells to be programmed are 
erased. That is, the same effects as those provided in the foregoing embodiment can be obtained 
even in a nonvolatile semiconductor memory device in which data erasing is carried out in the 
units of word line, the units of byte or the units of sector. Furthermore, an erase setup instruction 
is written into the instruction port controller 2 (the status register 235 and the instruction register 
237) (a step S8), and an erase instruction is subsequently written into the instruction port 
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controller 2 (a step SI 0), An erasing with respect to all the memory cells is executed in 
accordance with the writing of the erase instruction (a step SI 2). After a predetermined time 
period has passed, it is determined that the erasing of the memory cells is completed, and an 
erase verify instruction is written into the instruction port controller 2 (the status register 235 and 
the instruction register 237) (a step SI 4). In accordance with this erase verify instruction, an 
erase verify voltage is generated from the erase/program verification generator 9 and then 
transmitted via the X decoder 12 onto a selected word line in the memory cell array (a step SI 6). 
When a predetermined time period has passed (time T2), data reading is carried out (a step SI 8). 

As per claims 7-9 and 16-18, Noguchi substantially teaches, in view of above rejections, 
the erasing operation of a nonvolatile semiconductor memory device. First, at the stage of 
initializing, a program high voltage Vpp is applied to the instruction port controller 2 to render 
the instruction port controller 2 operative (a step S2). Then, specific data (OOH) is programmed 
for all bytes (data input/output is carried out in the units of byte and erasing is carried out also in 
the units of byte) (a step S4). This data programming is made in order to bring each memory cell 
into a write state and set the threshold voltage of each memory cell to be substantially equal. The 
Examiner would like to point out that this step is analogous to establishing a first test limit as 
stated in the present appHcation. In addition, each counter is preset to a predetermined initial 
value (a step S6). This counter includes a counter for counting the number of time CUMTEW of 
the increase of an erase pulse width TEW, and a counter for counting the number of times 
PLSCNT by which erase pulses are generated. An address is set to 0. Then, an erase setup 
instruction is written into the instruction port controller 2 (the status register 235 and the 
instruction register 237) (a step S8), and an erase instruction is subsequently written into the 
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instruction port controller 2 (a step SIO). An erasing with respect to all the memory cells is 
executed in accordance with the writing of the erase instruction (a step SI 2). After a 
predetermined time period has passed, it is determined that the erasing of the memory cells is 
completed, and an erase verify instruction is written into the instruction port controller 2 (the 
status register 235 and the instruction register 237) (a step SI 4). In accordance with this erase 
verify instruction, an erase verify voltage is generated from the erase/program verification 
generator 9 and then transmitted via the X decoder 12 onto a selected word line in the memory 
cell array (a step SI 6). When a predetermined time period has passed (time T2), data reading is 
carried out (a step S 1 8). If the read data is an erased data, then the data is " 1 If the read data is 
an unerased data, then the data is "0". A determination is made as to whether this data is in the 
erased state or not in accordance with its value (a step S20). If the data indicates the unerased 
state, then an erase pulse width to be applied to erase the data is incremented by a predetermined 
value, and this incremented erase pulse width information is stored in the TEW counter (a 
step S22). A determination is first made as to whether the erase pulse width stored in the TEW 
counter reaches a maximum limit value, and subsequently, a determination is made as to 
whether the number by which the erase pulses are applied reaches a predetermined value (64 
times) (a step S24). When the erase pulse application number PLSCNT reaches the 
predetermined value (64 times), it is determined that no erasing is allowed for that memory cell 
any more, and an erase error is stored (a step S26). When the erase pulse application number 
PLSCNT does not reach the predetermined value in the step S24, the processing returns to the 
step S8, in which the writing and erasing operation by the erase setup instruction and the erase 
instruction is carried out. 
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The Examiner disagrees with the Applicant and maintains rejections with respect to amended 
claims 1-3, 5, 8, 12, 14 and 17 and original claims 4, 6, 7, 9, 11, 13, 15, 16 and 18. All arguments 
have been considered. It is the Examiner's conclusion that amended claims 1-3, 5, 8, 12, 14 and 
17 and original claims 4, 6, 7, 9, 1 1, 13, 15, 16 and 18 are not patentably distinct or non-obvious 
over the prior art of record. See prior office action above. 

Conclusion 

TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. The prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure. 
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Any inquiries concerning this communication should be directed to the examiner, 
Mujtaba Chaudry who may be reached at 571-272-3817. The examiner may normally be reached 
Mon - Thur 6:30 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, please contact the 
examiner's supervisor, Albert DeCadv at 571-272-3819. 




Mujtaba Chaudry 
Art Unit 2 1 33 
November 16, 2004 
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